The oil time constant, tauo, determined during heat-up conditions is shorter than that found during final cooldown. The winding time constant, tauw, determined during cool-down is dependent upon the temperature of the oil at the start of the cool-down period. The higher the starting oil temperature, the shorter will be the calculated value of the time constant. Close coordination between the transformer manufacturer and the buyer is necessary in choosing the locations for placement of direct-reading probes in order to obtain the most useful information. The core and coil of the hybrid transformer has a thermal capability that is inherently higher than that of the all-cellulose counterpart because of its higher permissible temperature rises; 95 degrees C average winding and 70 degrees C top oil. The intended loading of the transformer requires close coordination between the manufacturer and the buyer to ensure that the inherent thermal capability of the core and coil is not reduced by ancillary equipment or other design considerations. The validity of temperature rises calculated using m and n should be confirmed, especially for loads beyond nameplate if the calculated values will be used to determine allowable loadings. Stack pressure measurement appears to offer a realistic method of determining the short-circuit withstand capability of an inservice transformer throughout its service life. The transformer monitoring group at MIT is presently involved with the monitoring and diagnosis of several large transformers at a number of sponsoring utilities. To check for rapidly developing failures, certain measurable quantities, such as mixed-top oil temperature and dissolved gas content, are compared to predictions obtained from mathematical models. Measurements deviating significantly from predictions may indicate a possible problem with the transformer. To monitor long term behavior and allow the models to "tune" to each individual transformer, the model parameters are adaptive. By tracking the parameter values, slowly developing problems and effects due to the natural aging of the transformer can be monitored.
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Discussers
The IEEE/ANSI top-oil temperature rise over ambient temperature model is implemented in the MIT monitoring system. Data recently collected from large transformers in the field indicate that the IEEE/ANSI model does not adequately capture affects due to daily ambient temperature variations. A model incorporating ambient temperature is shown to accurately predict top-oil temperature.
The variables €Itop, Bamb, 00 and represent, respectively, top-oil temperature, ambient temperature, top-oil temperature rise over ambient temperature, and ultimate top-oil temperature rise over ambient temperature. In Figure 1 , the measured top-oil temperature and the predicted top-oil temperature obtained from the IEEE/ANSI model are presented. In Figure 2 , the measured top-oil temperature and the predicted top-oil temperature, using the proposed model, are presented. The solid line is the measured top-oil temperature, the dashed line is the predicted top-oil temperature. 
